spontaneous lymphocytic leukaemia, about 90 per cent of the mice developing the disease at approximately 9 months of age (Miller, 1960a) .
-Induction of immunological tolerance.-Cell suspensions from thymus or spleen of one-month-old Ak or C3H donors were prepared by teasing out the organ in buffered Ringer phosphate solution, washing twice, and resuspending to the volume at which 0-05 ml. of the suspension contained 5 to 8 million cells. This amount was injected intravenously into new-born C3H or Ak mice, respectively, less than 20 hours after birth. The technique of injecting the orbital branch of the anterior facial vein or the sigmoid sinus of the new-born mouse has been described and illustrated in the papers of Billingham and Brent (1956, 1959) and in a recent article by Brent (1959) .
Marrow was expelled from the shafts of the femurs with a jet of Ringer phosphate through a No. 14 gauge needle mounted on a syringe. Gentle agitation by suction in and out of a pipette allowed the cells to separate from one another. They were then washed twice and resuspended so that each new-born mouse received about 8 million cells.
Thymectomy and thymus grafting.-Thymectomy was performed at 3 to 0-weeks of age as described previously (Miller, 1960b) . Each thymectomized mouse was given a subcutaneous graft of a whole thymus from an untreated new-born C3H or Ak female mouse, as required, on the day of thymectomy. Thymuses from new-born mice were removed aseptically and introduced by a sterile trocar into the subcutaneous tissues of the right (C3H thymuses) or left (Ak thymuses) axilla. The mice were thereupon given 3000 to 4000 units of penicillin and 3 to 5 mg. of streptomycin daily for about 10 days to guard against infection.
Skin grafts.-Skin grafts from 1-to 2-month-old female Ak or C3H mice were transplanted to 6-to 8-week-old C3H or Ak mice by the method of Billingham and Medawar (1951) to provide an external indicator of the tolerant state.
Adoptive immunization.-The immune state may be acquired in three ways: (1) actively, by the introduction of an antigen into the animal, (2) passively, by the introduction of antibody prepared in another animal, and (3) by the transfer of immunologically activated cells from one animal to the other. Bifingham, Brent and Medawar (1954) have named the state of immunity acquired in this third way " adoptive " immunity. Normal 2-month-old C3H female mice were immunized against normal Ak tissues. Each C3H mouse was given bilateral skin grafts and an intraperitoneal injection of cells from two thymuses and two spleens from 1-to 2-month-old healthy Ak donors. Ten to eleven days later, at a time when the reaction in the skin graft was most intense, the mice were killed, and cell suspensions were prepared from their axillary and inguinal lymph nodes and spleen. The cells were immediately injected intraperitoneally into C3H mice tolerant of Ak to abrogate tolerance. Each tolerant host received cells from two spleens and twelve regional lymph nodes. These injections were repeated at intervals of 5 to 7 days as often as required.
Passage A filtrate.-This most powerful leukaemogenic filtrate was prepared from leukaemic mice of the C3Hf/Gs strain as described previously (IvEller, 1960a (Miller, 1960a) this filtrate causes leukaemia to develop within 3 to 6 months in 100 per cent of non-thymectomized mice of the Ak strain (Miller, 1960a) . All the mice were thymectomized at 3 to 5 weeks of age. In group 1, they were grafted subcutaneously with a day-old C3H or C3Hf thymus. In groups 2 and 3 they received isologous thymus grafts. Table 111 .
In group I (C3H mice bearing A-k thymus grafts) 14 mice developed lymphoey-tic neoplasms. In 10 the first sign was progressive enlargement at the site of the subcutaneous thymus graft. In the other 4, generalized lymph node involvement was evident from the onset and the graft was involved by the leukaemic process in only two. One C3H mouse, not included in Table III (Fig. 5-15) . Most of the mice had salivary gland tumours on both sides (either both parotids or one parotid and one sublingual gland being involved). One mouse had three primary tumours (one parotid gland tumour, one sarcoma in the pectoral muscles and one sarcoma in the thigh muscles).
All the parotid tumours examined showed essentially the same structure. Macroscopically they were made up of discrete nodules, firm, opaque, yellowishwhite and of rubbery consistency. Microscopically, a thin fibrous capsule could be seen in some places only with the growth expanding and compressing it. Outside the capsule was some lymphocytic infiltration. Two main types of structure were found in the tumour proper: duct-like structures very similar to the normal ducts of the gland (Fig. 5) and a uniform population of mesenchymallike cells with oval nuclei and delicate cytoplasmic processes. Fig. 6 shows both these patterns while Fig. 7 shows a more solid growth in which the adenomatous pattern merges into a confluent mass of cells. Under the high power (Fig. 8 Fig. 9-11 . One of the tumours was in the pectoral muscles and showed much individual cellular variation ( Fig. 9 and 10) (Fig. 11) . The nuclei were oval and only an occasional giant cell was present. The growth could be seen invading skeletal muscle and was richly supplied with new, thin-walled, blood vessels. Fine fibrils ran betweeii individual cells and special stains showed that the tumour cells were producing a considerable amount of collagen. The tumour was undoubtedly a fibrosarcoma.
One mouse had a bilateral parotid tumour and tumours growing in both upper eyelids (Fig. 12) . These latter were excised when they reached about half a centimetre in diameter and appeared to consist mostly of fibrous tissue. Histologically, they were well-differentiated growths underlying normal epidermis. No proliferative or nuclear changes were observed in the renal tubules such as has been described in mice inoculated with the polyoma virus (Stewart, Eddy and Stanton, 1959 ; Stanton et al., 1959) . There was an irregular lymphocytic infiltration in the cortex of one kidney, many small round cells being grouped mostly around small blood vessels. No inflammation was seen in the renal tubules nor was there any otber evidence of pyelonephritis. The cells, themselves, appeared to be normal small lymphocytes (Fig. 14, 15 ) and no mitoses were found. There was no evidence of any leukaemic process anywhere in the animal.
Much of the above histological description was very kindly supplied by Dr. P. M. Sutton to whom I am very grateful.
DISCUSSION
It has been observed in the experiments reported here that high-leukaemic strain Ak. mice which had been made immunologically tolerant of C3H tissues and which had been thymectomized and grafted with C3H thymus tissue did not develop lymphocytic leukaemia or lymphoid tumours in the graft. These mice are said to contain a leukaemogenic agent (Gross, 1958) and some of them received, soon after birth, an injection of Passage A filtrate, wbich has been shown to accelerate the onset of the disease in intact Ak mice (Miller, 1960a ). Yet, in spite of the presence in a genetically predisposed strain of both thymus tissue (genetically foreign but tolerated) and leukaemic agent, the disease failed to develop. On the other hand, low-leukaemic thymectomized C3H mice tolerant of Ak and bearing subcutaneous grafts of normal new-born Ak thymus developed lymphocytic leukaemia or malignancy in the graft as early as 5 months after birth. The mice received no injection of leukaemogenic filtrate at birth although they were injected with normal Ak cells. However, we have failed to demonstrate that such an injection of cells, per 8e, produced leukaemia in tolerant thymectomized C3H mice bearing isologous thymus grafts (Table 11 ) or in tolerant C3H mice with intact thymuses (Miller, 1960a) . Clearly, therefore, the genetic susceptibility to leukaemia development must depend on an intrinsic property of the thymus tissue itself. The results obtained here are in accordance with those of Law (1952, 1957) who showed that " genetically tolerant " F, hybrids from crosses between high and low leukaemic strains, bearing thymus grafts from the low leukaemic parental line, did not show neoplastic change in the grafted thymus, whereas those receiving thymus grafts from the high leukaemic parental line developed a high incidence of lymphocytic neoplasms in the graft. In similar experiments, Kaplan, Hirsch and Brown (1956) (Furth, Boon and Kaliss, 1944) (Miller, 1960a Law (1952) and Law and Potter (1956) . In their experiments, AKR thymus fragments increased the incidence of leukaemia in (C3Hb x AKR)F1 hosts, the resulting neoplasm beino, transplantable only to F, hosts. In another hybrid combination, susceptible to the leukaemogenic activity of X-irradiation, malignancy developed in thymuses from unirradiated C57BI donors grafted to irradiated (C57BI x A)F1 hosts. The tumours developing early (at about 5 months) were found to be contributed by descendants of donor C57BI thymus tissue whereas those arising later (7-10 months) were found to have originated from F, host cells which must have populated the graft.
The transfer of immunity against homografts of skin and transplantable tumours by lymph node cells of actively immunized mice has been described by many authors MacDowell et al., 1938; Brncie, Hoecker and Gasic, 1952; Mitchison, 1953 Mitchison, , 1954 Billingham, Brent and Medawar, 1954, 1956; Koprowski et al., 1956) . By using activated lymphoid cells, Medawar and Russell (1958) 
